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MHOrOCTYIIEHHATfcffl MEXAHH3M 
PEnPOaYKTHBHOH lOOJIflIJHH EJ1H3K0P03CTBEHHBIX BHflOB 
IXODES PERSULCATUS H I. PAVLOVSKYI (IXODIDAE) 

B OEJIACTH CHMIIATPHH 

© H. A. <DnjinnnoBa 

EHOTonHHecKHe h xo35iHHHbie cb^3h Ixodes persulcatus h I. pavlovskyi b oGjiacra CHMnaTpHH 
o6ecneHHBaiOT KaK TecHoe coo6HTaHHe sthx 6jiH3xopOACTBeHHbix bhaob Ha Bcex aKTHBHbix ({max 
OHToreHe3a, Tax h hx h30JI5hjhio Ha nojiOB03pejiOH ({me 3a cneT BH^ocneuH^HHecKHX oTHomeHHH c 
TaKCOHOMHHecKHMH rpynnaMH npoxopMHTejieH. npocjiexceHO nocneAOBaTejibHoe BKjHoneHHe M0p({)0- 
JIOrHHeCKOH, cj)H3HOJIOrHHeCKOH H napa3HT0-X035IHHH0H COCTaBJIHIOH^HX MexaHH3Ma penpOflyKTHBHOH 
H30JI5IUHH. BblHBJieH AHana30H npOHBJieHHH KaxeflOH H3 3THX COCTaBJIHIOmHX npH pa3HbIX COHeTaHHHX 
nojiOB h bhaob napTHepOB. PaccMOTpeH Bonpoc o coothouichhh npexonyjiflUHOHHbix h nocTxony- 
jiiiuHOHHbix 3TanoB MexaHH3Ma penpo,ayKTHBHOH H30J1HUHH y H3yneHHbix bhaob. Bbicxa3aHa rnnoTe3a 
O CHMnaTpHHeCKOM (|)OpMHpOBaHHH AaHHbIX BHAOB BCJie^CTBHe B03HHKH0BCHHH Ha n0JI0B03peJI0H 
({me cneuHajiH3auHH I. persulcatus k MJiexonnTaiomHM, a I. pavlovskyi k nTHijaM. 


OeHOMeH CHMnaTpHH AByx 6jiH3xopoACTBeHHbix bhaob — nepeHOCHHKOB B036y^HTejien 
Taxnx onacHbix 6one3Hen, xax KJiemeBOH 3HuecJ)ajiHT h miemeBOH hkcoaobmh 6oppejmo3 
(6ojie3Hb JlanMa), — 1. persulcatus Sch., 1930 h 1. pavlovskyi Pom., 1946 paccMaTpnBajica 

HaMH paHee C HCCKOAbKHX n03HIJHH. Ha OCHOBaHHH CpaBHHTeAbHO-OHTOTeHeTHHeCKHX 

AaHHbix 6buio noKa3aHO, hto b npe^ejiax noApoAa Ixodes s. str. 3th bham npnHaAJioxaT k 
oahoh rpynne — I. ricinus — persulcatus (OnjiHnnoBa, 1969, 1977, 1991). EjiH^canmee 
po^CTBO 3thx bhaob noATBep^AeHO ^aHHbiMH MOJiexyjiflpHoro aHajiH3a (Fukunaga e. a., 
2000). Ha oGiiiHpHOM kojuickuhohhom MaTepnajie onncaH cjioxhhh AH3TjK)HKTHBHbiH 
apeaji 1. pavlovskyi. PeKOHCTpynpoBaHbi reoxpoHOJiorHHecxne h Ohothhcckhc xapaxTepnc- 
thkh ero CTaHOBJieHHH, HHCxoA^mne xax MHHHMyM k njinoueHy. YcTaHOBJieHO, hto no 
BceMy apeajiy I. pavlovskyi HMeeT TecHbie cbh3h c OnoTonaMH ropHOH kokhoh Tanra, 
BKjnoHaioineH njmoueHOBbie pejiHKTbi Typrancxon HeMopajibHOH ({wiopbi, hjih ee /jepHBa- 
TaMH. Toma xax I. persulcatus xapaxTepH3yeTca mnpoxHM AHana30H0M Ohotohhhcckhx 
CBH3eH b npe^ejiax oOmnpHoro, npaxTHHecxH HenpepbiBHoro apeajia, oxBaTbiBaiomero 
noA30Hbi cpe^HeH h kokhoh eBpa3Hncxon Tanrn. YcTaHOBjieHbi TeppHTopHajibHbie rpaHHUbi 
CHMnaTpHH AaHHbix bhaob (OHjmnnoBa, 1971, 1991). BbiHBJieHbi cxoAHbie xo3HHHHbie 
CBH3H o6ohx bhaob Ha HenojiOB03pejibix c}max, BnjiOTb ao cobmccthoto napa3HTnpoBaHHH, 
h pacxo^CAeHHe no TaxcoHOMnnecxon npHHaA.ne)KHOCTH xo3aeB Ha nojiOB03pejiOH ({me 
(YmaxoBa, OHjmnnoBa, 1968; YmaxoBa h AP-, 1969; OHjmnnoBa, 1977). 

PaccMOTpeH Bonpoc o bo3mo)khom oOMeHe B036yAHTejiHMH npn cobmccthom napa3H- 
TnpoBaHHH (OHjmnnoBa, 1999). 

Uejib HacTOHmeH CTaTbH — H3yneHne CTpyxTypbi MexaHH3Ma penpoAyKTHBHOH h30jih- 
Uhh I. persulcatus h /. pavlovskyi npn cooOnTaHHH. B cbh3h c 3thm Ha c{)OHe TeppHTopn- 
ajibHbix h OnoTonHHecxHx B3anMOOTHOuieHHH AaHHbix bhaob paccMOTpeHbi napa3HTOJio- 
THHeCKHe, M0p(J)0J10rHHeCKHe H (J)H3HOJIOTHHeCKHe aCneKTbl penpOAyKTHBHOH H30JI5HJHH, 
AHana30H h nocjieAOBaTejibHOCTb hx npoflBJieHHH. 
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TeppHTopnajibHbie ocoSchhocth CHMnaTpHH 
Ixodes persulcatus h I. pavlovskyi 


PaHee Ha 6 ojibuiOM xojmexunoHHOM MaTepnajie HaMH 6 buiH BbmejieHbi HecKOJibKO 
^H3T)K)HKTHBHbix o 6 jiacTen CHMnaTpHH I. persulcatus h I. pavlovskyi , npaxTnnecxn coBna- 
aaiomnx c an3T>K)HXTHBHbiM apeajiOM BTOporo BH^a. CaMa x o 6 mnpHa 5 i 3ana^Haa o 6 jiacTb 
CHMnaTpHH 3 aHHMaeT TeppnTopnio rop IOxchoh Cn 6 npH (Cajianpcxnn xp*Dx, Ky 3 Heuxnn 
AjiaTay, TopHaa LUopnfl, 3anaaHbin Ca ah) h AjiTan. K jory ot Hee, nocjie nepepbiBa, 
HMeiOTCH He 6 ojibuiHe octpobkh coBMecTHoro pacnpocTpaHeHna Ha K»KHbix CKjionax 
xp. Tap 6 araTan h KyHren-AjiaTay. HeMHornM yciynaeT no njiomaan BOCTonnan o 6 jiacTb 
CHMnaTpHH, coBna^aiomafl c boctohhoh MaTepnxoBon ^h3T)K)hkthbhoh nacTbio apeana 
/. pavlovskyi , xoTopaa 3 aHHMaeT loxcnyio nojiOBHHy xp. CnxoT 3 -AjiHHb c npnjieraiomHMH 
MajibiMH xpe 6 TaMH. He 6 ojibuiHe cnMnaTpHHecxne jw3T>K)HXTHBHbie n^THa hmciotch xa k k 
3anaay, b 6 acceiiHe cpe^Hero TeneHna p. AMyp, Tax h x BOCTOxy, Ha ocTpoBax 3ajiHBa 
IleTpa Bejinxoro h Ha o. Xoxxanao (OnjinnnoBa, 1971, 1977; Kojiohhh, 1986; Nakao 
e. a., 1992). CooTHOixieHne apeajiOB cxeMaTHHHO npe^CTaBjieHO Ha pnc. 1. 


OcoSeHHOCTH COOOIITaHIIfl B oSjiaCTHX CHMnaTpHH 
h napa3HTO-xo3HHHHbie acneKTbi MexaHH3Ma penpoayKTHBHon h30jihuhh 
Ixodes persulcatus h I. pavlovskyi 

Ha 6 ojibmoM cjiaxTHnecxoM MaTepnajie noxa3ano, hto b o6jiacT5ix nepexpbiBaHna 
apeanoB o 6 a Bnjja coo 6 nTaiOT b hhxchcm h cpe^neM BepTnxajibHbix noacax rop, b 
C| 30pMaUHHX K))XHOH TaHTH, HaCbimeHHbIX OoJIbLUHM XOJIHHeCTBOM nJIHOUeHOBbIX CflJIOpHC- 
thhccxhx pejinxTOB (OnjwnnoBa, 1971, 1991). B K)ro-3ana,nHOM Ajrrae, b nepHeBon Tailre 
xp. X0JI3yH H JlHCTBHra, JIHHHHXH H HHMCjjbl 060 HX BHflOB napa3HTHpyiOT B OflHH H Te )Ke 
cpoxn npnMepHO b paBHon nponopuHH na o^hhx h Tex *e Bnaax xo35ieB — Mejixnx 
MJiexonHTaiouiHx h nTnuax H3 3xojiornHecxon rpynnbi, coOnpaiomen xopM Ha 3eMJie. 
BcjiejjCTBne 3Toro hbjihctch o 6 biHHbiM o^HOBpeMeHHoe napa3HTnpoBaHne HenojiOB03pejibix 
c|)a3 060 HX BHJJOB Ha OflHOH 0 C 06 h X03HHHa. COBna^eHHH B cpoxax napa3HTHpOBaHHfl H 
Bbi 6 ope xo3HHHa y o 6 ohx bhaob Ha HHMcJjajibHon cj3a3e oOecnennBaiOT MaccoBoe paccen- 
Banne cbiTbix hhmc}) cobmcctho o 6 ohx bh^ob b TeppnTopnajibHbix rpannuax >xn3Heaefl- 
TejibHOCTH o 6 mnx npoxopMHTejien. 3 to, b cboio onepe^b, Hapaay c hh3xoh cnoco 6 HOCTbio 
x axTHBHOMy nepe^BHxceHHK) (Tae>KHbiH xjiem..., 1985) oSecnennBaeT coBMecTHoe o 6 nTa- 
nne b 6 noTonax cjihhhblijhx H3 hhmcJj h eme He nHTaBiunxcfl nojiOB03pejibix oco 6 en o 6 ohx 

BH£OB. 

CoBna^eHHH no Been coBOxynnon o 6 ;iacTH CHMnaTpnn SnoTonoB h ce30H0B axTHBHO- 
cth nojiOB03pejion cj?a 3 bi I. persulcatus h /. pavlovskyi (YmaxoBa, cPnjinnnoBa, 1968; 
YuiaxoBa h ap., 1969; CanernHa h ap., 1970; Hnrnpnx h ap., 1972; Bojiothh h ap., 1977; 
xojuiexunoHHbiH MaTepnaji 3HH PAH) o 6 ycjiOBJiHBaiOT bo 3 mo>xhocth xoHTaxTOB npOTH- 
BonojioxcHbix nojiOB pa3Hbix bhjiob bo BpeMH noacTeperaHnn xo3anHa Ha pacTHTejibHOCTH, 
BajiexcHHxe, b noacTnjixe hjih Ha xaxoM-jin 6 o hhom cyScTpaTe. ripaMbiM aoxa3aTejibCTBOM 
Taxoil B03M0XCH0CTH CJiyXCHT O^HOBpeMeHHOe BblJiaBJlHBaHHe Ha C})Jiar TOJIO^HblX oco 6 en 
o 6 ohx bh^ob. B 3 ana^HOH oSjiacTn CHMnaTpnn, b OTporax Ky 3 Heuxoro AjiaTay h 
3ana^Horo AjiTaa (3anaaHbie cxjiOHbi xp. Xoji3yH h JlncTBara) o 6 a Bnaa BbuiaBjiHBajincb 
Ha c|)jiar npHMepno b oannaxoBOM xojinnecTBe (YuiaxoBa, OnjinnnoBa, 1968; YuiaxoBa h 
ap., 1969; Hnrnpnx h ap., 1972; xojuiexunoHHbiH MaTepnaji 3HH PAH). B OTporax 
CeBepHoro AjiTaa h b boctohhoh o 6 jiacTn CHMnaTpnn npn o^HOBpeMennoM BbuiaBjiHBaHnn 
na c|)jiar npeo 6 jia^aji /. persulcatus , a /. pavlovskyi cocTaBJiaji 15—20 % (CanernHa n ap., 
1970; Bojiothh n jjp., 1977; xojuiexunoHHbiH MaTepnaji 3HH PAH). 

Xo3HHHHbie cbh3h Ha nojiOB03pejion $a 3 e npeTepneBaiOT cymecTBeHHbie n3MeneHHH — 
TaxcoHOMHHecxnn xpyr npoxopMHTejien xaxcaoro Bnjia cyxcaeTca n B03HnxaeT neTxaa 
cneunajin3aunH. HecMOTpa na nojinoe coBnaaenne ce3ona napa3HTHpOBanH5i, I. persulca¬ 
tus nnTaeTCH, xax npaBnjio, Ha epeannx n xpynnbix jihxhx MjiexonnTaiomnx, a Taxxce Ha 
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Phc. 1. Apeajibi Ixodes persulcatus (jihhhh), /. pavlovskyi (ropH30HTajibHafl uiTpHXOBKa) h I. ricinus (BepTHKajibHan uiTpHXOBKa). 
Fig. 1. Ranges of Ixodes persulcatus (line), /. pavlovskyi (horizontal striation), and L ricinus (vertical striation). 






coOaxax h CKOTe; I. pavlovskyi — rjiaBHbiM o6pa30M Ha nrauax H3 sxouorHHecxoH rpynnbi, 
coOnpaioiuen KopM Ha 3eMjie. 

Ham onbiT onpeueueHHu 6ojibmoro MaTepnaua H3 o6jiacTH CHMnaTpHH b K)ro-3anau- 
hom AjiTae BbiaBHji HeMHoroHHCJieHHbie cuynan HapymeHHa xo3uhhhoh cneunanH3auHH h 
o6HapyxceHH5i ouhoto H3 bhuob Ha xo3HHHe, b HopMe cbohctbchhom BTopoMy BHuy. Tax, 
Ha ({xme co6paHHbix Ha BOJiOKymy 3a nepnou 30.06—12.07.1968 r. 406 caMOK h 453 caM- 
uob I. persulcatus c 85 touob xpynHoro poraToro cxoTa 6buiH coOpaHbi 466 caMOK, 
141 caMeu I. persulcatus h Toubxo 3 caMKH, 2 caMua 1. pavlovskyi. 3a tot xce nepnou Ha 
c})OHe coOpaHHbix Ha BOJiOKymy 422 caMOK h 294 caMuoB 1. pavlovskyi h 6ojiee neM 
700 oOcjie^OBaHHbix oco6en nTHu 40 bhuob c 134oco6en, npHHauuexcaiuHX k 11 BnuaM 
(h 3 3KOJiorHHecKOH rpynnbi, coOnpaiomen xopM Ha 3eMjie), chuto 254 caMKH, 23 caMua 
I. pavlovskyi h TOJibKo 1 caMKa, 1 caMeu /. persulcatus. KpoMe 3Toro, c noTeHunajibHbix 
npoKopMHTejien I. persulcatus chatm I. pavlovskyi : 6 caMOK c 3anua-6eji5iKa h 1 caMKa, 
1 caMeu c 6ejiKH (YmaxoBa h up., 1969). Kax bhuhm, HHCJieHHOCTb BHuoB-npHineubueB 
hhhtoxcho Maua. K TOMy xce Ha nouoB03penon ^ a3e o6a Bnua HH P a3 Y He 6biuH 
oOHapyxceHbi BMecTe Ha ouhoh h toh xce oco6h xo3UHHa. CueuoBaTeubHO, ecjin uaxce 
UonycTHTb yBejiHneHHe bo3moxchocth KOHTaKTOB napTHepoB pa3Hbix bhuob 3a cneT 
napa3HTnpoBaHH5i Ha noTeHunajibHbix o6luhx BHuax npoxopMHTeueH, maHC una hx 
xonyjiauHH Ha xo35iHHe b nepnou CTaunn nnTaHna Bpau jih oxaxeTca 3HanHMbiM. 

B upyrnx nacTax 3anauHOH uh3tk)hkthbhoh oOuacra CHMnaTpHH, rue oOcueuoBaHO 
Ooubmoe xonnuecTBO nTHu H3 SKonorHuecxon rpynnbi, coOnpaiomen KopM Ha 3eMue, 
ycTaHOBueHbi Te ace TeHueHunn xo3anHHbix OTHomeHHH /. persulcatus h 1. pavlovskyi 
(CanernHa, PaBKHH, 1969; Canenma h up., 1970). B boctohhoh uh3t>iohkthbhoh oOuacTH 
CHMnaTpHH, npn HncueHHOM nepeBece name I. persulcatus , onncaHHbie Bbime TeHueHunn 
X035IHHHbIX CB5I3eH COXpaHaiOTCa Ha npOTaaceHHH BCerO )KH3HeHHOrO UHKJia (OHUHnnOBa, 

1971; Bouothh h up., 1977; Eojiothh, 1982; TaeacHbiii xueiu..., 1985; xouuexunoHHbiH 
MaTepnau 3HH PAH). 

TaKHM o6pa30M, bo Bcex uH3'bioHKTHBHbix o6uacTax CHMnaTpHH I. persulcatus H 
I. pavlovskyi cymecTByeT Bbicoxaa CTeneHb cneunajiH3auHH nouoB03peuon c})a3bi xaacuoro 
BHua k TaxcoHOMHHecKOH rpynne xo3aeB. B pe3yjibTaTe OTcyTCTByeT B 03 MoacHOCTb koh- 
TaKTa npoTHBonouoxcHbix nojiOB pa3Hbix bhuob b npouecce nnTaHna. Ha npoTaaceHHH 
xcH3Heue5iTeubHOCTH nouoB03peuoH cf)a3bi 3tot BaxcHbiH 6apbep b cocTaBe MexaHH3Ma 
penpouyxTHBHOH H30uaunH BKjHonaeTCH, ouHaxo, b nocueumoio onepeub. Mbi onncaun ero 
b uaHHOM pa3ueue b ueuax KpaTKOCTH uaubHenmero H3uoaceHna, Tax xax 6e3 npeucTaBue- 
hhh o xo35ihhhoh cneuHauH3auHH Heub3a oueHHTb cnouHa unana30H h CTeneHb npoaBue- 
HH5i paccMaTpHBaeMbix Hnace upyrnx cocTaBnaioiunx MexaHH3Ma penpouyxTHBHOH H30ua- 
uhh oOcyxcuaeMbix bhuob npn hx cooOnTaHHH. 


Mop(})OJiorHHecKHe acneKTbi MexaHH3Ma penpouyKTHBHOH h30uhuhh 
Ixodes persulcatus h L pavlovskyi b oSuacra CHMnaTpHH b K)ro-3anauHOM AjiTae 

Bo3Bpaiuaacb x xoHTpaxTy npoTHBonouoacHbix nouoB pa3Hbix bhuob b npouecce 
oxcHuaHHA xo35iHHa Ha pacTHTeubHOCTH, BauexcHHxe huh uio6om upyroM cyOcTpaTe, cueuyeT 
npoaHauH3npoBaTb ynacTne opraHOB caMKH h caMua b axTe xonyuaunn h oOpaTHTb 
BHHMaHne Ha Taxne hx cyiuecTByioiune b xoHxpeTHbix ycuoBnax cooOnTaHna BHuoBbie 
MOpc})OUOrHHeCKHe XapaKTepHCTHKH, OT KOTOpbIX 3aBHCHT B03MOXCHOCTb caMoro aKTa 
xonyuaunn napraepoB, npnHauueacaiunx x pa3HbiM BHuaM. 

CneuHcJmxa cnepMaTO(})opHoro onuouoTBopeHna y hxcouhu coctoht b tom, hto b axTe 
xonyuaunn co CTopoHbi caMua ynacTByiOT rnnocTOM h xeunuepbi, c noMOiubio xoTopbix 
ocyiuecTBuaeTca norpyaceHne menxH cnepMaTOcjx>pa nepe3 reHHTaubHyio iueub caMKH b 
B ecTnOyuupHbiH OTueu Buarauniua (pnc. 2) h Haupe3 menxH cnepMaTO(})opa. nocue nero 
cueuyeT nepeuHBaHHe couepxHMoro cnepMaTO^opa bo Buarauniue. 

npuMbiMH HaOuioueHHUMH in vivo axT xonyu^unn MOxceT 6biTb npocuexceH Toubxo Ha 
HanaubHOM 3Tane. Han6ouee noupoOHO uu^ poua Ixodes Latr., 1795 stot 3Tan onncaH uuu 
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Phc. 2. CxeMa B3aHMopacnojio)KeHH^i HenuTaBiiiHxcji KonyjiHpyiomHX oco6en b npo(j)HJib. 

acK — ajuiocKyTyM; 6g — 6okoboh bojihk; g/i — Bjiarajinme; eun — rnnocTOM; eo — reHHTajibHoe oTBepcTue; 32 — 
3aa,H5i5i ry6a; kck — KOHCKyTyM; oen — ocHOBaHHe maTocoMbi; m — nepeaHflfl ry6a; ck — CKyTyM; cm — cohjicha- 
lomafl rHaTocoMy h nnwocoMy MeiuGpaHa; x — xejiHLiepa. 

Fig. 2. Position of unfed copulating individuals, profile aspect. 

7. ( Sternalixodes ) holocyclus (Neum., 1899) (Moorhouse, 1966) h 6jiH3KopoucTBeHHoro 
paccMaTpHBaeMbiM BtmaM I. ( Ixodes ) ricinus (L., 1958) (BajiauioB, 1967), MeHee noupo6- 
ho —ujia 7. persulcatus (TaejKHbin KJiem..., 1985); HeKOTOpbie MOMeHTbi npocjiexceHbi 
HaMH j\j\n I. pavlovskyi. CaMeu 3aKpenji5ieTCfl Ha caMKe c noMombio II h III napbi Hor TaK, 
hto BeHTpajibHbie noBepxHOCTH oco6en o6pameHbi upyr k upyry. 3aTeM caMeu c noMombio 
ceHCopHoro annapaTa poTOBbix opraHOB nccjieuyeT noKpoBbi BOKpyr reHHTajibHoro OTBep- 
cth5i caMKH h Hepe3 Hero bbouht ranocTOM h xejiHLtepbi bo BJiarajinme. 3tot momcht Mbi 
paccMaTpHBaeM xax KjnoneBOH b njiaHe paciiiHcJjpoBKH MopcjiojiorHHecKoro cJiaKTopa 
MexaHH3Ma penpouyKTHBHOH H30JI5IUHH 7. persulcatus w I. pavlovskyi (pHC. 2, 4). Flajibnbi 
OCTaiOTCfl CHapyXCH H njIOTHO npH>KHMaK)TC5I K BeHTpaJIbHbIM nOKpOBaM HUHOCOMbl caMKH. 
Bee opraHbi rHaTOCOMbi caMua, BKJHonafl ee ocHOBaHHe, pacnojiaraiOTCfl noHTH nou np^MbiM 
yrjiOM k ero nunocoMe h coxpaHHiOT Taxoe nojio>KeHHe uo OKOHHaHHfl aKTa KonyjmuHH. 
riajibLtbi xejiHLtep npoHHKaiOT b uepBHKajibHbin OTueji BJiarajinma h pa3UBHraiOTC5i b 
CTopoHbi, cnocoScTByn yaepxcaHHio caMua. 3aTeM cjieuyiOT UBHxceHHA uanocoMbi caMua 
Bnepeu-Ha3a,a, o6ecneHHBaeMbie TejiecKonHnecKH CKJiaubiBaimueHCfl sjiacTHHHOH coHJieHA- 
KDuten MeM6paHOH Mexcuy rHaTOCOMOH h huhocomoh npn njiOTHOM conpHKOCHOBeHHH 
BeHTpajibHbix noBepxHOCTen napTHepoB. B KOHue 3Toro nepnoua caMeu cuBHraeTca Ha3au 
h H3 ero reHHTajibHoro OTBepcTHfl BbixouHT cnepMaTOc}3op, KOTopbiH 6jiarouapH pejibecjiy 
BOKpyr reHHTajibHoro OTBepcTHfl caMKH MeujieHHO nepeuBHraeTCfl k HeMy. Thhoctom h 
xejiHuepbi b 3tot nepnou ocTaiOTCfl BHyTpn BJiarajinma. flocTHxceHHe cnepMaTOcJiopoM 
reHHTajibHoro OTBepcTHH caMKH h, cjieuoBaTejibHO, rnnocTOMa h xejinuep caMua CTHMy- 




Phc. 3. reHHTajibHoe OTBepcTue (aH(J)ac h b npotJjHJib) h BJiarajinme HenuTaBinenca caMKH. 

1 — Ixodes persulcatus. 2—1. pavlovskyi ; gg — BecTH6yjuipHbiH w gh — LiepBHKajibHbiH oTjiejibi BJiarajinma; e6 — 
reHMTajibHafl 6opo3aa; — reHHTajibHbin cicnepHT; 32 — 3aa,H5i5i ry6a; 3kzo — 3aji,HHH Kpan reHHTajibHoro OTBepcTHfl; 
m — nepea,H5i5i ry6a; nneo — nepeaHHH Kpan reHHTajibHoro OTBepcTHH. Cnoco6 H3MepeHH*i; a — HanSojibrnee ceweHHe 

reHHTajibHoro OTBepcTHB. 

Fig. 3. Genital opening (full face and profile aspects) and vagina of unfed female. 
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jinpyeT aKTHBHOCTb nocjie^HHx. XejiHuepbi BbmBHraiOTCfl H3 reHHTajibHoro OTBepcTHH 
caMKH h HanHHaiOT noonepeuHO UBnraTbcn. IIpeunojiaraeTCfl (xoth 3to Hejib3H yBnueTb), 
hto ohh pa3pe3aiOT lueHKy cnepMaTOcjjopa h bbouht ee BHyTpb reHHTajibHOH mejin caMKH. 
Koma ^BHxceHHH xejinuep npeKpaiuaiOTCfl, caMeu yOnpaeT cboh poTOBbie opraHbi H3 
reHHTajibHoro OTBepcTHH caMKH h noxnuaeT ee. 

Harnn HaOjHOueHHH Hau bhtomh /. persulcatus h /. pavlovskyi in copula Ha xchbom h 
cj)HKCHpoBaHHOM MaTepnajie (b tom HHCJie Ha npocBeTjieHHbix npenapaTax, H3yneHHbix nou 
MHKpocKonoM) tohojihhiot onHcaHHyK) KapTHHy cne^yiomHMH Heo6xo^HMbiMH ujih peme- 
HHH nOCTaBJieHHbIX BOnpOCOB TOHHblMH. 

TeHHTajibHoe OTBepcTHe tojiouhoh caMKH b chokohhom coctohhhh HMeeT bhu none- 
peHHOH mejin, OKanMjieHHOH njiOTHOH 3JiacTHHHon KyTHKyjiOH. Cnepeun h C3aun, HecKOJib- 
ko OTCTynn ot mejin, HMeiOTCH cnerKa uyroBHUHbie He3HaHHTejibHbie B3uyTHH — ry6bi 
(pHC. 2, 3). 3jiaCTHHH0CTb KyTHKyjlbl n03B0JIHeT OTBepCTHK) HenHTaBlueHCH caMKH B npo- 
uecce (|)yHKUHOHHpOBaHH5I TpaHCCjDOpMHpOBaTbCH B 3JUIHnC HJ1H OKpyXCHOCTb B 3aBHCHMO- 
cth ot TpaHCc{)opMauHH (nou ^eHCTBHeM Typropa nojiocTHon xchukocth) npoHHKaioiueH b 
OTB epcTHe KOHCTpyKUHH H3 poTOBbix opraHOB caMua, a Taxxce ero ^BnxceHHH Bnepeu-Ha3au. 
y HenHTaBLHHxcfl caMOK /. persulcatus h I. pavlovskyi mejib BOBHyTpb nepexounT b cnjiio- 
meHHyio BopoHKy H3 tohkoh KyTHKynbi (c nonepeHHbiM ceneHneM HecKOJibKO MeHbiHHM, 
neM y caMOH luejin),. HanpaBjieHHyio nepneHUHKyjiflpHO BBepx no OTHOiueHHK) k BeHTpajib- 
hoh noBepxHOCTH HjjHocoMbi, — BecTnOyjiflpHbin ottoji Bjiarajinma. 3 tot ottoji (cyxceHHa x 
nacTb bopohkh), CHjibHO pacmnpHHCb b tom *e HanpaBjieHHH, nepexo^HT b uepBHKajibHbin 
ottoji Bjiarajinma. Y HenHTaBLUHXCfl oco6en KyTHKyna Bjiarajinma HMeeT MHOxcecTBO npo- 
^ojibHbix CKjia^oneK. RnoTHaH KyTHKyjia nepejmero Kpa h reHHTajibHOH mejin 3arn6aeTC5i 
BHyTpb ^o ypoBHH nepeuHen HapyxcHOH rpaHHUbi ry6bi, no KOTopoMy npoxounT rpaHHua 
c tohkoh, npoTOJibHO HCHepneHHOH KyTHKyjiOH uepBHKajibHoro OTTOJia Bjiarajinma. FIjiot- 
Ha x KyTHKyjia 3auHero Kpaa reHHTajibHOH mejin rpaHHHHT c tohkoh KyTHKyjiOH Bjiarajinma. 
ripn nepexoTO mejin bo Bjiarajiniue, no 6oxaM b KyTHKyjiy BnanHa napa oneHb MajieHbKHX 
CKjiepHTOB, k KOTopbiM H3HyTpH npncoeunHHiOTCH cyxoxcHjiHH Mbiuiu, ynpaBjiflioiunx (KaK 
Mbi npejinojiaraeM) UBHXceHneM Bjiarajinma Bnepeu-Ha3au h BBepx-BHH3 (pnc. 3). 

rnnocTOM h xejinuepbi caMua norpyxcaiOTcn bo Bjiarajinme caMKH BnjiOTb to ypoBHH 
otxoxctohhh meiiKH rnnocTOMa h cjjyTjiHpoB xejinuep cooTBeTCTBeHHO ot BeHTpajibHOH h 
TO pcajibHOH CTeHOK ocHOBaHHii maTOCOMbi. MaKCHMajibHaa mnpHHa KOHCTpyKUHH rnno- 
ctom— xejinuepbi b Han6ojiee KOMnaKTHO cjiokchhom nojioxceHHH coBna^aeT c ypoBHeM 
BepuiHH npe^nocjie^HHx jiaTepajibHbix 3y6uoB rnnocTOMa (pnc. 4). llocjie npoHHKHOBeHHH 
b uepBHKajibHbin ottoji Bjiarajinma najibubi xejinuep pa3UBHraiOTC5i b CTopoHbi, hto 

CTaHOBHTCfl B03M0XCHbIM BCJieUCTBHe pacnpaBJieHHfl npOTOJlbHOH CKJiaunaTOCTH, H 3a^KO- 
pHBaiOTCH 3a ero BHyTpeHHHe ctchkh. 

PTrax, ujih Toro HTo6bi cocTOHJiacb KonyjiHUHH HenHTaBinHXCH oco6en b npouecce 
oxchtohhh xo3^HHa, KOHCTpyKUHH rnnocTOM—xejinuepbi caMua TOroKHa npeoTOJieTb npexcue 
Bcero npoxou nepe3 reHHTajibHoe OTBepcTHe caMKH. Bo3MoxcHOCTb npoxoxcTOHHfl poTOBbix 
opraHOB caMua nepe3 reHHTajibHyio luejib onpeuejineTCH cooTBeTCTBHeM pa3MepoB HanOojib- 
mero nonepenHoro ceneHHH KOHCTpyKUHH rnnocTOM—xejinuepbi h nonepenHoro ceneHHH 
ycTbH bopohkh BecTHGyjiflpHoro OTTOJia BJiarajiHiua caMKH — nepBbiii TOJi^KeH 6biTb MeHbrne 
BToporo. YHHTbiBan, hto Kpan uiejin HenHTaBmnxcH caMOK o6cyxcuaeMbix bhtob MoryT HMeTb 
He3HaHHTejibHyio KpnBH3Hy, Bee xce BJinHioiuyio Ha ee npoTHXceHHOCTb, Mbi H3Mep5uin none- 
penHoe ceneHne He bopohkh, a HecKOJibKO 6ojibmyio BejiHHHHy — mejin b uejiOM (3, 4). 

MopcjJOMeTpHHecKne nccjieuoBaHHH npoBeueHbi Ha MaTepnajie H3 K)ro-3anauHoro 
AjiTan (cpeuHeBbicoTHaa nepHeBan Tanra b OTporax xp. Xoji3yH h JlncTBnra, OKpecTHOCTH 
r. 3bipnHOBCK). Pl3MepeHHH Heo6xouHMbix napaMeTpoB (Ta6ji. 1, 2) cueJiaHbi y 100 oco6en 
caMOK h 100 oco6en caMuoB Kaxcuoro bhto nou MHKpocKonoM Ha npocBeTjieHHbix 
npenapaTax b xchukocth Oopa—Bepjiese, 1 b KOTopbix paccMaTpnBaeMbie opraHbi ynjioiue- 


1 Mcnojib30BaHbi MaTepnajibi kojijickuhh 3oo^orHHecKoro HH-Ta PAH (CaHKT-rieTep6ypr). 3a H3- 
roTOBJieHne npenapaTOB npnHomy 6jiaroaapHocTb HaynHOMy coipyjiHHKy Jla6opaTopHH napa3HTOjiorHH 
H. B. flaHOBOH. 
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Phc. 4. CxeMa pacno;io>KeHH5i poTOBbix opraHOB caMija bo BpeMfl aKTa KonyjunjHH. 

1 — BeHTpajibHa« CTeHKa hjihocomm caMKM yaajieHa Knepe/iM ot reHHTajibHoro oTBepcTHH (iinpHXOBafl jihhhh); (JjpoHTajibHaji ruiocKOCTb: THaTocoMa caMixa jiopcajibHo m BjiarajiHlixe 
caMKM; ropM30HTajibHa« njiocKOCTb: CKyryM. 2 — /iopcajibHaa CTeHKa hjihocomm caMKM yaajieHa nojiHocTbK); (jjpoHTajibHaji njiocKOCTb: rMnocTOM h najibnbi caMixa BeHTpajibHO. z6 — 
reHHTajibHaa 6opo3jia; 3kzo — 3ajiHHH Kpan reHHTajibHoro oTBepcTHa; kcI—kcIV — kokcm I—IV; n — najibna; mceo — nepejiHHH Kpan reHHTajibHoro OTBepcTHa; nri3 — npejinocjiejiHHM 
3y6eix rMnocTOMa; np — nepMTpeMa; nx— najibLibi m (px — cjjyTjuipbi xejiniiep. OcTajibHbie o6o3HaHeHHH, KaK Ha pHC. 2 h 3. Cnoco6 H3MepeHHH: a — HaH6ojibiiiee ceneHHe reHHTajibHoro 

OTBepcTHH caMKM, 6 — HanSojibiuee ceneHHe rnnocTOMa caMua (Ha ypoBHe npejinocjiejiHMX 3y6uoB). 

Fig. 4. Position of male mouthparts during the copulation. 




Hbl BCJie^CTBHe pU3M5irHeHH5I KyTHKyjIbl H JIH3HCa TKaHeH BHyTpeHHeH cpeubi. Ecjih c}X)pMa 
ceneHHH cjtyHKUHOHHpyiOLUHX reHHTajibHoro OTBepCTHfl h KOHCTpyKUHH rnnocTOM— xenn- 
uepbi 6yaeT MeHflTbca b CTOpOHy OKpymeHHfl, to nepHMeTp ceneHHfl cooTBeTCTByioiuero 
opraHa ocTaHeTca 6e3 H3MeHeHH5i. CneuoBaTejibHO, cooTBeTCTBHe napaMeTpoB 3 thx opra- 
hob MOxceT 6biTb oueHeHO no ynjiomeHHOMy coctoahhio. 

H 3 conocTaBjieHH^ Ta6ji. 1, 2 cneuyeT, hto b npeuenax Kaxcuoro BHua reHHTajibHaa mejib 
HenHTaBLuencH caMKH (Ha CTaunn oxcnuaHHfl xo35iHHa) c bmcokoh CTeneHbio uocTOBepHOCTH 
ninpe KOHCTpyKUHH poTOBbix opraHOB caMua Ha ypoBHe npeunocjieuHHX jiaTepajibHbix 3y6uoB 
rnnocTOMa. 3 th uaHHbie MoryT cjiyxcnTb KOHTpojieM npn aHajiH3e cooTBeTCTByiOLUHX napa- 
MeTpOB b npeunojiaraeMbix cjiynaflx KonyjmuHH, Koma napTHepbi npHHazyiexcaT k pa3HbiM 
BHuaM. Kax bhuho H3 Ta6ji. 1, MHHHMajibHoe ceneHHe reHHTajibHOH mejiH caMKH I. persulcatus 
npeBoexouHT MaKCHMajibHoe nonepenHoe ceneHne rnnocTOMa caMua I. pavlovskyi 6e3 nepe- 
KpbiBaHH^, hto C03uaeT Mopcj)OJiorHHecKHe npeunocbuiKH ujia KonyjiflUHH npn TaKOM coneTa- 
hhh napTHepoB. Ho reHHTajibHaa mejib caMKH I. pavlovskyi uocTOBepHO MeHbuie HanSojibuiero 
nonepenHoro ceneHHfl rnnocTOMa caMua I. persulcatus , hto cjiyxcHT npen^TCTBHeM /via 
Konyji^uHH napTHepoB npn TaKOM hx coneTaHHH hjih cnjibHO ee orpaHHHHBaeT. 

OuHa H3 yHHKaJIbHbIX OCo6eHHOCTeH nOKpOBOB HKCOUOBbIX KJiemeH - HX pOCT 

(yTOJimeHHe KyTHKyjibi), Ha6jnouaeMbiH Ha nepBbix 3Tanax nnTaHHfl, h pacTflxceHne, 
Ha6jnouaeMoe b KOHue nepnoua nHTaHHA (EajiauioB, 1967, 1998). rio3TOMy b npouecce 

TAEJTHUA 1 

rionepeHHoe ceneHHe reHHTajibHOH mejiH HenHTaBiueHCfl caMKH 
h HanSojibuiee nonepenHoe ceneHne rnnocTOMa caMua, mkm (n = 100) 

Table 1. The transversal section of genital slit of unfed female 
and the maximum transversal section of male hypostome, pk (n = 100) 



rioiamTejin 

reHHTajibHafl mejib 

TunocTOM 

Ixodes persulcatus 

ripejiejibi BapuauHH 

225-300 

200-245 


X 

253 

220 


Sx 

15.1 

9.8 


Sx 

1.5 

0.98 


V 

6 

4.5 

Ixodes pavlovskyi 

ripejtejibi BapnauHH 

162-250 

150-220 


x 

206 

185 


Sx 

14.4 

11.4 


Sx 

1.43 

1.13 


V 

7 

6.1 


FIpHMeHaHHe. x — cpeflHee 3HaneHne, S x — cpejmee KBaapaTHnecKoe OTKJioHeHMe, S x — 
omnOKa cpejmero, V — K03(f>(f>HUneHT Bapnaiinn. 


TAEJTHUA 2 

UocTOBepHocTb pa3JiHHHH no KpHTepMio CrbioaeHTa Mexay nonepeHHbiM ceneHneM 
reHHTajibHOH mejiH HenHTaBiueHcn caMKH h HanSojibiunM ceneHneM rnnocTOMa caMua 

Table 2. Reliability of differences by the Student criterion between the transversal section 
of genital slit of unfed female and the maximum transversal section of male hypostome 



rwiocTOM Ixodes persulcatus 

rnnocTOM Ixodes pavlovskyi 

TeHUTajibHafl mejib 
Ixodes persulcatus 
TeHHTajibHafl mejib 
Ixodes pavlovskyi 

t = 18.3 k = 198 P = 0.01 

TeHHTajibHaH mejib > rnnocTOMa 
t = 2.84 k = 198 P = 0.1 

feHHTajibHaH mejib < rnnocTOMa 

He nepeKpbiBaiOTCH 
reHHTajibHan mejib > rnnocTOMa 
t = 11.54 k = 198 P = 0.01 

feHHTajibHaH mejib > rnnocTOMa 


flpuMeHaHne. t — KpHTepmi CTbToaeHTa, k — hhcjio CTeneHeft CBoSojibi, P — 3HannMOCTb. 
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nHTaHHfl caMKH TpaHC^opMauHH reHHTajibHoro OTBepcraa MOxceT uocTHraTbca He TOJibKO 
3a cneT H3rn6oB, ho TaKxce h 3 a cneT pocTa h pacTJDKeHHH KyTHKyjibi, hto npHBOUHT k 
yBejiHHeHHK) npoT5DKeHHOCTH h nepHMeTpa reHHTajibHoro OTBepcTHH. HanoMHHM, hto 
caMeu bhuob poua Ixodes He nHTaeTCH h nepHMeTp ceneHHfl KOHCTpyKUHH H3 ero poTOBbix 
opraHOB, ynacTByioiuHX b aKTe KonyjiflUHH, ocTaeTCH HeH3MeHHbiM. CBOHCTBa KyTHKyjibi 
nHTaiomeHCH caMKH He OTpa35iTC5i hh Ha bo3mo>khocth KonyjuiUHH BHyTpn Kaxcuoro BHua, 
hh Ha npe,ano.naraeMOH KonyjiHUHH npn coneTaHHH napTHepoB caMKa I. persulcatus — 
caMeu I. pavlovskyi , ecjin, BonpeKH xo3hhhhoh cneuHajiH3auHH, ohh OKa3ajincb 6bi Ha 
ouhoh oco6h xo3AHHa. Ho yBejiHneHHe npoTHxceHHOCTH h nepHMeTpa reHHTajibHoro 
OTBepcTHH nHTaioiueHC5i caMKH /. pavlovskyi 3a cneT pacT5DKeHHH noKpoBOB Morjio 6bi uaTb 
HHHTOxcHbin inaHC j\jw npeunojiaraeMOH KonyjiflUHH ee c caMuoM /. persulcatus , ecjin 6bi 
napTHepbi b TaKOM coneTaHHH, onaTb xce BonpeKH xo3hhhhoh cneunajiH3auHH, OKa3ajincb 
Ha OUHOH 0 C 06 h X035IHHa. 

XleHCTBHTeJIbHO, npOT^^KeHHOCTb reHHTaJlbHOH UjeJIH 18 H3MepeHHbIX UOCTaTOHHO ynH- 
TaHHbix caMOK I. pavlovskyi (h3 toh xce mccthocth, OTKyua H3MepeHa reHHTajibHaa mejib 
rojiouHbix oco6en) cocTaBJisuia 230—500 (b cpeuHeM 280) mkm, hto uocTOBepHO Gojibine 
cpeuHero 3HaneHH5i HanSojibiuero ceneHHH rnnocTOMa caMua /. persulcatus. 

TaKHM o6pa30M, MopcjiojiorHHecKHH Gapbep, oOecnenHBaioiuHH penpouyKTHBHyio H30- 
jihuhk) npn npeunojiaraeMOH BCTpene napTHepoB pa3Hbix bhuob b nepnou oxcnuaHHH 
xo35iHHa, MoxceT paOoTaTb TOJibKO npn coneTaHHH caMKa /. pavlovskyi — caMeu I. persul¬ 
catus , ho He oOpaTHOM. npn TaKOM xce coneTaHHH napTHepoB b nepnou nHTaHHH caMKH 
Mop^ojiornHecKHH 6apbep HHBejinpyeTCH, ho 3to y*e He HMeeT 3HaneHH5i, TaK KaK nepBbin 
bhu nHTaeTCH Ha nTHuax, a BTopon — Ha MJieKonHTaimuHx (pnc. 5). 

Bbi6opoHHbie npoMepbi ynacTByioiunx b KonyjwuHH opraHOB oco6en H3 upyrnx reo- 
rpa^HHecKHx ToneK cooTBeTCTByiOT TeuucHUHHM, onncaHHbiM Bbiiue. 


OH3HOJiorHHecKHe acneKTbi MexaHH3Ma penpouyKTHBHOH h30jihuhh 
Ixodes persulcatus n I. pavlovskyi 

Y hkcouobmx KJieiuen caMUbi cnocoOHbi k oceMeHeHHio caMOK cpa3y nocjie jihhbkh, TaK 
KaK cnepMaToreHe3 o6ecnenHBaeTC5i HHMcjjajibHbiM nHTaHHeM. Y bhuob poua Ixodes (nou- 
ceM. Ixodinae) KonyjuiuHfl MoxceT nponcxouHTb KaK c HenHTaBinHMHCfl caMKaMH b nepnou 
oxcnuaHHH xo35iHHa, TaK h Ha xo35iHHe b npouecce nnTaHHH caMOK (EanainoB, 1967). 

HMeiOTCfl uaHHbie JiHTepaTypbi o tom, hto no pe3yjibTaTaM bckphthh uojih HennTaB- 
iuHXCH oceMeHeHHbix caMOK I. persulcatus b npnpoue pacTeT no Mepe pocTa aKTHBHbix 
oco6en ot hh3koto ypoBHji b Hanajie ce30Ha aKTHBHOCTH uo 20 — 56 % b KOHue ce30Ha 
aKTHBHOCTH b 3aBHCHMOCTH ot reorpacjjHnecKoro nojioxceHHH b apeajie h norouHbix ycjiOBHH 
roua nccjieuoBaHHH (YcneHCKHH, PenKHHa, 1978; YcneHCKHH h up., 1978; Ba6eHKO h up., 
1979). no uaHHbiM nocjieuHen ny6jiHKaunH, nojiyneHHbiM Ha 6ojibiuoM MaTepnane b 
JIaTBHH napajuieubHO una /. persulcatus h 6un3KopoucTBeHHoro /. ricinus , a TaK^e comac- 
ho uaHHbiM Tpa^a (Graf, 1975) ujih CpeuHen EBponbi, ypoBeHb oceMeHeHHbix caMOK 3a 
ce30H aKTHBHOCTH y BToporo BHua 6biu Bbirne, hto aBTopbi oOthchhiot KaK 6ojiee bmcokhm 
ypoBHeM HHCJieHHOCTH /. ricinus , TaK h HauHHneM yuaHHoro BHua UByx nHKOB aKTHBHOCTH 
h nonauaHneM b yneTbi oceMeHeHHbix caMOK KaK H3 BeceHHero, TaK h H3 ueTHe-oceHHero 
BbinJIOUOB. ABTOpbl CHHTaiOT BCe 3TH nOKa3aTeJIH npeUBapHTeJIbHbIMH. Mbl npHBOUHM HX, 
HTo6bi cuejiaTb npeunojioxceHHe o tom, hto y /. pavlovskyi uojih oceMeHeHHbix HenHTaB- 
HJHXC5I caMOK b npnpoue 6jiH3Ka k TaKOBOH y /. persulcatus , TaK KaK o6a BHua HMeiOT 
OUHH nHK aKTHBHOCTH H OUHHaKOByiO npOUOJIXCHTCJlbHOCTb Ce30Ha aKTHBHOCTH. K TOMy 

xce b boctohhoh hbcth apeajia /. persulcatus , b 3anauHOM Ca^He, npoueHT oceMeHeHHbix 
caMOK /. persulcatus 3aHHMaji hh^khhh npeueu. no coBOKynHOCTH uaHHbix uHTHpoBaHHbie 
Bbiiue aBTOpbl npHLUJIH K 3aKJIK)HeHHK), HTO Ha HCCJieUOBaHHbIX HMH TeppHTOpHHX UO 
nonauaHHH KJieiuen Ha xo3HHHa oceMeHeHHe He MOxceT CHHTaTbca ochobhmm. 

3KCTpanojiHpya 3th uaHHbie Ha npeunojiaraeMyio KonyjiHUHio napTHepoB pa3Hbix bhuob 
B nepHOU OXCHUaHHH X035IHHa, UOnyCTHMO HCKJIIOHHTb no npHHHHe MOp^OJIOrHHeCKOH 
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Phc. 5. CxeMa nocjieaoBaTejibHocTH BKJiioHeHHH ochobhhx cocTaBJiaiomHX MexaHH3Ma penpoayKTHB- 
hoh h30jihuhh: Ixodes persulcatus — CBeTJibie 3HaHKH h I. pavlovskyi — 3ajiHTbie 3HaHKH. 

Fig. 5. Scheme of subsequent switching of main components of reproductive isolation mechanism: Ixodes 
persulcatus — light symbols, I. pavlovskyi — black symbols. 


HecoBMecTHMOCTH oceMeHeHHe caMOK I. pavlovskyi caMuaMH I. persulcatus. Ilpn coneTa- 
hhh napTHepoB caMKa I. persulcatus — caMeu I. pavlovskyi motjih 6bi 6biTb oceMeHeHbi He 
6ojiee nojiOBHHbi caMOK. 

ripH OlteHKe npO^yKTHBHOCTH OCeMeHeHHH (B03M0>KH0CTH OnjlO^OTBOpeHHH) HattO 
HMeTb B BHfly OHeHb Ba)KHyK) (})H3H0J10rHHeCKyK) OCo6eHHOCTb bhjjob I. persulcatus H 
I. ricinus : y HenHTaBHiHxcfl caMOK TOJibKO nacTb oouhtob uocTHraeT jiniub II CTaunn 
pa3BHTHH, Bpau jih totoboh k onjiouoTBopeHHio. CTHMyjiOM k uajibHenmeMy npoueccy 
ooreHe3a cjiyacHT Hanajio KpoBOcocaHna; 3aBepmaeTCJi ooreHe3 b npouecce nHTaHHH 
ttOCTH^KeHHeM nOJlHOTO C03peBaHHfl OOUHTOB (IV CTaUHH). Ba)KHO OTMeTHTb, HTO UJI5I 
HOpMaJlbHOTO npOTeKaHHH nHTaHHfl CaMKH Ha X03flHHe UOJDKHbl npHCyTCTBOBaTb CaMUbI 
(EajiamoB, 1967; Tae>KHbiH Kjiem..., 1985). Ho Ha xo3HHHe caMKH I. persulcatus 6yuyT 
H30jiHpoBaHbi ot caMuoB I. pavlovskyi h, cjieuoBaTejibHO, oouhtm 6yuyT jihuichh bo3mo>k- 
hocth uo3peBaHHH. Ilo3TOMy, ecjiH b npouecce o>KHuaHH5i xo3HHHa h npoH30HueT rn6pHu- 
Hoe oceMeHeHHe nacra caMOK, oho Bpau jih noBjieneT onjiouoTBopeHHe b npouecce nHTaHHH. 

TaKHM o6pa30M, KOMnjieKc c£>H3HOjiorHHecKHX 6apbepoB uonojiHHTejibHO noucTpaxyeT 
penpouyKTHBHyio h30jihuhio HenHTaBuiHxca oco6en npn coneTaHHH napTHepoB caMKa 
/. pavlovskyi — caMeu I. persulcatus , Koma cymecTByeT Mopc£>ojiorHHecKHH 6apbep ujih 
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cnapHBaHHfl, h BbiCTynnT b xanecTBe BecbMa uchctbchhoh cocTaBjwioiueH MexaHH3Ma 
penpo^yKTHBHOH h30jhiuhh npn coneTaHHH napTHepoB caMKa I. persulcatus — caMeu I. pav- 
lovskyi , Korua MopcJjojiorHHecxHe npen^TCTBHa ujia xonyjuiuHH OTcyTCTByiOT. 


MHorocTyneHnaTbiH MexaHH3M penpoayKTHBHOH h30jihuhh 
Ixodes persulcatus h /. pavlovskyi b oSjiacTH CHMnaTpHH 

YHHKaJIbHOCTb MexaHH3Ma penpO^yKTHBHOH H30JIHUHH 6jIH3KOpOUCTBeHHbIX BH^OB 
I. persulcatus h I. pavlovskyi odycjiOBjieHa coneTaHHeM ocoOeHHOCTen napa3HTH3Ma, 
CBOHCTBeHHbix ceM. Ixodidae b uejiOM (HajiHHne CBoOouHoxcHByiuen h napa3HTHHecxon 
CTa^HH Ha xaxcuoH aKTHBHOH <J)a3e OHToreHe3a, ouHopa30Boe nnTaHne KpoBbio xaxcuon 
c})a3bi, cnepMaTOcf)opHoe onjiouoTBopeHne), TOJibKO nouceMencTBy Ixodinae (B03M0XCH0CTb 
KonyjiauHH Kax Ha CBoOouHoxcHBymeH CTaunn BHe xo35iHHa, Tax h Ha CTaunn nnTaHHfl, 
nojiHoe C03peBaHHe oouhtob b npouecce nHTaHHfl), a Taxxce TOJibKO oOcyxcuaeMbiM BnuaM 
(Tpo(J)HHecKaH cneuHajiH3auH« nojiOB03pejion cjja3bi npn nacTOniuHOM THne noucTeperaHna 
xo3HHHa, conpoBOxcuaioiuaflCfl coBnaueHneM OnoTonoB h ce30H0B axTHBHOCTH, Mopc|)OJio- 
rnnecKHe ocodeHHOCTH ppraHOB, yHacTByioiunx b axTe xonyjuiuHH). 

Bbi^BJieHHbiH MexaHH3M penpcmyKTHBHOH H30JI5IUHH I. persulcatus h I. pavlovskyi b 
odjiacTH hx TecHoro coo6nTaHH5i b OnoTonax nepHeBOH Tanra h ee uepnBaTOB Ha 
K)ro-3anauHOM AjiTae cuoxceH h BKjnoHaeT MopcJiojiorHHecKHe, (J)H3HOJiorHHecKHe h 
napa3HTOJiorHHecKHe (xo35iHHHbie) cocTaBjwioiuHe, ueHCTByioiune b CTporon nocjieuoBa- 
TeJIbHOCTH. npH HaJIHHHH UiaHCOB UJI5I KOnyjIflUHH napTHepOB pa3HbIX BHJJOB Ha TOH HJIH 
hhoh CTa^HH >KH3Heue5iTejibHOCTH nojiOB03pejion c{3a3bi xaxmaji nocjieuyioiuafl CTyneHb 
CTpaxyeT bhum ot rnOpHjunauHH, ecjiH hm yaajiocb npeouojieTb H30JiHpyioiuHH 6apbep Ha 
npe^bmymen CTyneHH (pnc. 5). 

TpocjwHecxafl cneunajiH3auH5i nojiOB03pejion c|)a3bi I . persulcatus k MjiexonnTaioiUHM, 
a I. pavlovskyi k nTHuaM H36aBjmeT bhum ot xoHxypeHUHH 3a Hcnojib30BaHHe xo35iHHa Ha 
toh CTa/jHH xcH3He^e^TejibHOCTH, xorua caMKa nonnomaeT orpoMHbie nopunn xpoBH, 
odecneHHBaiomHe BbicoKyio njiouoBHTOCTb h nojmepxcaHne 6ajiaHca hhcjichhocth bhuob, 
cjioxcHBmeroca b oOjiacTax CHMnaTpHH. BMecTe c 3 thm xo35iHHHa5i cneuHajiH3auH5i 
BbiCTynaeT b xanecTBe ouhoto H3 6apbepoB ujia MexcBnuoBoro cxpeiunBaHna npn jik>6om 
coneTaHHH napTHepoB, othoc5uuhxc5i k pa3HbiM BHuaM. 

n P H coneTaHHH napTHepoB caMKa /. persulcatus —caMeu I. pavlovskyi (xorua Ha CTaunn 
oxcHuaHHa xo3HHHa OTcyTCTByeT Mopc£)OJiorHHecKHH 6apbep) xo35iHHHa5i cneuHajiH3auH5i 
6yueT uencTBOBaTb xa k cocTaBjifliOLuafl MexaHH3Ma penpouyxTHBHon h30JI5iuhh paBHO 
cpeuH ocoOen, He BCTpeTHBiunx napTHepa BHe xo3AHHa, h npn HenpouyxTHBHOM oceMe- 
HeHHH HenHTaBLUHXCa CaMOK. 

Hejib35i HCKjnoHHTb eme ouhh acneKT, cnocoOcTByiOLUHH penpouyxTHBHoii h30jhiuhh: 
BbICOKHH ypOBeHb CMepTHOCTH CaMOK B nepHOU OXCHUaHHH X03HHHa. Tax, no MHOTOJieTHHM 
Ha6jnoueHH5iM Hau I. persulcatus Ha KeMnyrcxoM Haropbe (3anauHbiH cxjioh Boctohh oro 
CaHHa), TOJibKO 2 % caMox HaxojuiT npoxopMHTejifl, ocTanbHbie nornOaiOT (Kopotkob, 
KncjieHxo, 2001). 3tot noxa3aTejib Majio H3MeHHTca, ecjin bhccth nonpaBKH Ha Hecxojibxo 
6ojiee BbicoxHH ypOBeHb hhcjichhocth I. persulcatus b oOjiacTH CHMnaTpHH c I. pavlovskyi 
Ha K)ro-3anajjHOM AjiTae. Ho uojih rnOpHjjHO oceMeHeHHbix caMox, Hameuiunx npoxop- 
MHTejw, 6yueT cocTaBji^Tb bo mhoto pa3 MeHbmyio BejiHHHHy, a oceMeHeHne, cxopee Bcero, 
oxaxceTca HenpouyxTHBHbiM. Ecjih 6bi Taxoe rnOpHUHoe oceMeHeHne nacTHHHO h oxa3a- 
JlOCb npOUyXTHBHblM H OnjIOJJOTBOpeHHbie CaMKH CMOTJIH 6bl HaHTH X035ieB H HanHTaTbCH 
6e3 npncyTCTBHH caMuoB CBoero Bnua, to, bo3moxcho, ohh cmotjih 6bi OTjioxcnTb anua. 
OuHaxo hcho, hto uojih Taxnx caMox 6biJia 6bi hhhtoxcho Mana. flpyrnMH cjiOBaMH, npn 
coneTaHHH napTHepoB caMxa I. persulcatus —caMeu I. pavlovskyi ecTb xpaiiHe Majibie 
rnaHCbi npoH3BecTH rnOpHUHoe noTOMCTBO, o xcn3Hecnoco6HOCTH xoTOporo noxa uaxce 
Hejib35i cuejiaTb npeunojioxceHHH. 

ripn oOpaTHOM coneTaHHH napTHepoB (caMxa I. pavlovskyi — caMeu I. persulcatus) eiue 

UO BKJIIOHeHHfl X03HHHH0H H30JI5IUHH, Ha CTa^HH OXCHUaHHfl X035IHHa, UeHCTByiOT M0pc})0- 
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jiorHHecKHH h c})H3HOJiorHHecKHe 6apbepbi. MopcjxxnorHnecKHH 6apbep o6ycjiOBJieH Heco- 
BMeCTHMOCTbK) pa3MepOB yHaCTByiOLUHX B KOnyJI5!UHH OpraHOB CaMKH H CaMUa (Ta6jl. 1 H 
2), HCKJiiOHaiomeH onjiouoTBopeHHe. Ero noucrpaxoBbiBaeT He3penocTb oouhtob HennTaB- 
menai caMKH. A uanee HenHTaBLHHecfl oco6h 3thx bhuob pa3T>e,HHH5noTC5i no xo3aeBaM. 
rio3TOMy B03HHKaiomafl b npouecce nHTaHna MopcjxxnorHnecKafl coBMecTHMOCTb nonoB, 
oGycjiOBJieHHaa pacT5DKeHneM xyTHKyjibi Boxpyr reHHTajibHOH luejin caMKH (c. 369), 
ocraeTCfl HeBOCTpe6oBaHHOH no npnHHHe xo3ahhhoh h30ji5iuhh (pnc. 5). 

Ecjih Bee xce uonycTHTb, hto Ha craunn oxcnuaHna xo35MHa eunHHHHbie napbi caMKa 
I. pavlovskyi —caMeu I. persulcatus CMornn npeouojieTb MopcjDOJiornHecKHH 6apbep, to, 
yHHTbIBaH BCe 0 C 06 eHH 0 CTH UeHCTBHfl cj)H3HOJIOrHHeCKHX (J)aKTOpOB, UJaHCbl OCTaBHTb 
rnGpnuHoe noTOMCTBO eme HHHToatHee, neM y npeubiuymero coneTaHna napTHepoB. 
B HTore ^encTByeT KOMnneKCHbin MHorocTyneHnaTbin MexaHH3M penpouyKTHBHoii H30Jifl- 
unn: Mopc{)OJiorHHecKHe npenaTCTBHfl jxnn CKpeiunBaHna noucTpaxoBaHbi c})H3HOJiorHHe- 
ckhmh, a Te h upyrne — pacxo>KueHneM bhuob Ha nojiOB03pejion c})a3e no TaKCOHOMnne- 
ckhm rpynnaM xo3aeB, hto HCKjnoHaeT onjiouoTBopeHne caMOK I. pavlovskyi caMuaMH 
I. persulcatus b npouecce nnTaHHfl. 

Hejib3H HCKjnoHHTb cyiuecTBOBaHna eme h hhmx, noxa Hen3BecTHbix cocTaBJiflioLunx 
MexaHH3Ma penpouyKTHBHon h30jhiuhh paccMaTpHBaeMbix bhuob. 

n P H noTeHunajibHon bo3mo>khocth rn6pHUH3auHH 6jih3khx bhuob b o6jiacTJix CHMnaT- 
pnn npHHiiTO pa3JiHnaTb npeKonyji^unoHHbie h nocTKonyjiflunoHHbie MexaHH3Mbi penpo- 
uyKTHBHon H30J1HUHH. K nepBbiM othocat coBOKynHOCTb 6apbepoB, UeHCTByiOmHX B 
nepnou jx o cjihahha raMeT napTHepoB pa3Hbix bhuob, KOTopoe y 6ojibiHHHCTBa rpynn 
>KHBOTHbix conpaaceHO c Konyji^unen; ko BTopbiM — no toh hjih hhoh npnHHHe Heco- 
BMecTHMOCTb raMeT napTHepoB pa3Hbix bhuob, BCJieucTBne nero noTOMCTBO, ecjin h 
nojiynaeTCii, oxa3biBaeTC5i HexcH3Hecnoco6HbiM. MHoroHHCJieHHbie npnMepbi npeKonyjni- 
UHOHHblX.H nOCTKOnyJIHUHOHHbIX MexaHH3MOB npHBeueHbl B CBOUKe rpnueHKO C COaBT. 

(1983). 

flaHHbie o reHeTHnecKOM acneKTe nocTKonyjiflUHOHHoro MexaHH3Ma penpouyKTHBHon 
H30JWUHH o6cyxcuaeMbix bhuob OTcyTCTByiOT. Ho cneuyeT OTMeTHTb tot cj)aKT, hto 
oco6eHHOCTH ooreHe3a, BCJieucTBne KOTopbix oounTbi HenHTaBLunxcfl oceMeHeHHbix caMOK 
Hecnoco6Hbi k onnouoTBopeHHK), BbicrynaiOT b KanecTBe ouhoh h 3 cocTaBJiflioiuHX Mexa- 
HH3Ma penpOUyKTHBHOH H30J15IUHH XpOHOJIOrHHeCKH KaK JX O, TaK H nOCJie KOnyJI5!UHH. 3 tot 
cj)aKT cneuyeT HMeTb b Bnuy npH ynoTpe6jieHHH TepMHHOJiornH b OTHOineHHH o6cyxcuaeMbix 
bhuob. OcTajibHbie paccMOTpeHHbie Bbirne ocHOBHbie cocTaBjnnomne MexaHH3Ma penpouyx- 

THBHOH H30JI5IUHH o6cy>KUaeMbIX BH^OB - MOpcjXXJIOrHHeCKafl HeCOBMeCTHMOCTb, C03peBa- 

Hne oouhtob b npouecce nnTaHHfl, cneunajiH3auH5i bhuob Ha nojiOB03pejion c£>a3e k pa3HbiM 
TaKCOHOMHnecKHM rpynnaM xo3aeB — othocatoi k KaTeropnn npeKonyjiflunoHHbix. 

Bonpoc o npeKonyjiHUHOHHOM xapaKTepe MexaHH3Ma penpouyKTHBHon h30ji5Iuhh npH 
COo6HTaHHH 6jIH3KOpOUCTBeHHbIX BHUOB HKCOUOBbIX KJieLUeH B JIHTepaType nOHTH He 

ocBemeH. Ha ocHOBe aHajiH3a 6noTonHHecKHX h xo3hhhhmx CBfl3en 6biJio BbiCKa3aHO 
npeunojioxceHne o npeKonyjiaunoHHOM xapaKTepe penpouyKTHBHon H30JIHUHH I. persulca¬ 
tus h I. pavlovskyi b un3T>K)HKTHBHbix o6jiacTJix hx CHMnaTpHH (OnjiHnnoBa, 1999). Bca 
coBOKynHOCTb npHBeueHHbix Bbime uaHHbix nouTBepxcuaeT 3 to npeunonoxceHne, ueMOHCT- 
pnpya B3aHMOuencTBHe KOMnnexca pa3HOCTopoHHnx 6apbepoB, uencTByioiunx Ha npoTfl- 
XCeHHH XCH3HH n0JI0B03peJ10H (})a3bl H 06eCneHHBaK)mHX penpOUyKTHBHyiO H30J1^UHK) 
UaHHbIX BHUOB. 


3AKJIIOHEHHE 

Ha ocHOBaHHH peueHTHoro TeppHTopnajibHoro cooTHomeHHH apeanoB Ixodes persul¬ 
catus h /. pavlovskyi h peKOHCTpyxuHH hx najieoreHe30B jiothhho npeucTaBHTb, hto 
UHB epreHUHH b uenax nHTaHH^ 3 thx bhuob ccj)opMHpoBajiacb CHMnaTpnHecKH npn ncnojib- 
30BaHHH npeuKOBbiM bhuom Ha Bcex aKTHBHbix cj)a3ax OHToreHe3a o6mnx xo35ieB: onpeue- 
jieHHbix aHajioroB peueHTHbix 3KOJiornHecKHX pa3MepHbix rpynn paBHO nTnu h MJieKonn- 
TaiomHX, xax 3to cbohctbchho HenojiOB03pejibiM cj)a3aM noHbme. B ycnoBH^x o6nTaHH5! 
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b o6mwx OnoTonax B03HHKH0BeHHe cneuHajiH3auHH k xo3aeBaM jinuib Ha penpoAyxTHBHon 
cj3a3e xcH3HeHHoro unxna OKa3ajiocb, c oahoh CTopoHbi, «BbiroAHbiM» ajih xaxtAoro BHAa, 
Tax xax H36aBHjio hx ot xoHxypeHunn 3a nnmy Ha toh c}Da3e >XH3HeHHoro unxna, xorAa 
b CHjiy OAHopa30Boro nnTaHHA npH nacTOniuHOM THne napa3HTH3Ma TpeOyiOTCA ee 
orpoMHbie nopuHH. C Apyron CTopoHbi, TpocjDHHecxan cneuHanH3aunfl noBjiexjia cJdopmh- 
poBaHne a,aanTHBHbix BHAOcneunc})HHecxHX MopcjDonorHHecxnx npH3HaxoB cpeAH poTOBbix 
opraHOB (rnnocTOM h xennuepbi caMXH h caMua), AopcanbHoro cxejieTa h ero 6opo3A, x 
xoTopbiM npHxpenjunoTCfl cyxoxcnjiHH MycxynaTypbi, ynpaBjiinomen poTOBbiMH opraHaMH, 
HexoTopbix ceHCopHbix opraHOB (OnnHnnoBa, 1977), a Taxxce c})opMHpoBaHHe, xota h 
H enojiHoro, MopcjDonorHnecxoro 6apbepa, npenaTCTByiomero cnapHBaHHio napraepoB, 
npHHa^jiexcamwx x pa3HbiM BHAaM. Ha cJdohc coneTaHHA xax cneuncjDHHecxHx, Tax h o6iuhx 
AJ ifl ceMeilcTBa h noAceMencTBa (poAa) ocoOeHHOCTen napa3HTH3Ma (c. 371) xaxc^bin H3 
paccMOTpeHHbix bhaob npnoOpen cboh xoMnnexc MopcjDocjDyHxuHOHanbHbix h noBeAeHne- 
cxhx xapaxTepHCTHx — cboio AHCxpeTHyio sxonorHHecxyio HHuiy [b CMbicjie xoHuenunH 
XaTHHHCOHa (Hutchinson, 1965, 1978), pa3BHTon h npnnoxceHHOH xo mhohim rpynnaM 
xcHBOTHbix ManpoM (1968) h OAyMOM (1986)], oOecnenHBaiomyK) peanH3auHio caoxchoto 
MH orocjDaxTopHoro h MHorocTyneHnaToro MexaHH3Ma penpoAyxTHBHon h30aauhh npn 
TeCHOM coo6nTaHHH b o6jiacTH CHMnaTpHH. 

no Apyron cxeMe AencTByeT MexaHH3M penpoAyxTHBHon h30aauhh I. persulcatus h 
I. ricinus b o6jiacTH hx CHMnaTpHH. Biopon bha — npeACTaBHTenb 3anaAHOH, eBponenc- 
xoh BeTBH TaxcoHOMHnecxoH rpynnbi I. ricinus — I. persulcatus b npeAenax noApoAa Ixodes 
s. str. (OnjiHnnoBa, 1973, 1991). B oOnacra CHMnaTpHH sth bham Hcnojib3yiOT hbcthuho 
o6mHe GnoTonbi (OxynoBa h Ap., 1978; KopeH6epr h AP-, 1988) h, xax npaBHjio, oahh h 
tot xce xpyr xo3aeB Ha Bcex cooTBeTCTByiomHx c|3a3ax xcH3HeHHoro unxna; ce30Hbi 
napa3HTHpoBaHHM nonoB03penoif c})a3bi nacTHHHO coBnaAaiOT. TaxHM o6pa30M, npenno- 
CblJIXH AJ1» BCTpeHH npOTHBOnOAOXCHblX nOJIOB pa3HbIX BHAOB HMdOTCH. CoOTHOUieHHe 
apeanoB sthx bhaob (pnc. 1) CBnneTenbCTByeT o btophhhom xapaxTepe hx nepexpbiBaHHH 
h Jinuib nocjieneAHHxoBOM, ronoueHOBOM B03pacTe CHMnaTpHH, t. e. 06 annonaTHnecxoM 
nyTH npoHcxoxcAeHHH a^hhmx bhaob (OnjiHnnoBa, 1999). 

3xcnepHMeHTanbHO, mctoaom TH6pHAH3auHH, noxa3aHo Hannune nocTxonynnuHOHHO- 
ro MexaHH3Ma penpoAyxTHBHon h3ojihuhh /. persulcatus w I. ricinus npn OTcyTCTBHH 
npenHTCTBHH x cxpeiunBaHHio b aioOom coHeTaHnn napTHepoB (EanamoB h AP-, 1998). 
Mopc^onornnecxan AHBepreHunn sthx bhaob rnyOxce, neM TaxoBan y npeAbwyiuen napbi 
(OnjiHnnoBa, 1973, 1977). 

TaxHM o6pa30M, b npeAenax TaxcoHOMHnecxoH rpynnbi I. ricinus—persulcatus cneAyeT 
xoHCTaTnpoBaTb ABa Tnna MexaHH3Ma penpoAyxTHBHon h30jibuhh b cootbctctbhh c 
CHMnaTpHHeCXHM HAH aAAOnaTpHHCCXHM nyTHMH BHAOo6pa30BaHHA, OnpeAeAAIOmHMH 
(jDOpMHpOBaHHe H reOXpOHOAOTHHeCXHH B03paCT o6naCTeH CHMnaTpHH. 


HccAeAOBaHne noAUepxcaHO Pocchhcxhm c}dohaom (JiyHAaMeHTanbHbix nccnenoBaH nil, 
npoexT 00-04-48881. 
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MULTISTAGE MECHANISM OF REPRODUCTIVE ISOLATION OF CLOSELY RELATED 
SPECIES IXODES PERSULCATUS AND I. PAVLOVSKYI (IXODIDAE) 

IN SYMPATRIC AREA 

N. A. Filippova 

Key words'. Ixodidae, Ixodes pesulcatus , /. pavlovskyi , sympatry, copulation, mechanism of repro¬ 
ductive isolation, precopulative and postcopulative isolation. 

SUMMARY 

The closely related species Ixodes persulcatus and /. pavlovskyi are vectors of agents tick-born 
encephalitis and Lyme disease. These species have two great disjunctive sympatric distribution areas 
(fig. 1), where both species inhabit the same biotopes, and during the same season. In these conditions 
there are prerequisites of contacts of opposite sexes of the different species during ambushing the 
hosts on vegetation. Sequence of «switching on» of the morphological, physiological, and host- 
parasite factors of reproductive isolation has been established. The features and the range of 
manifestation of these factors at different combinations of sexes and species of the partners have 
been revealed. The studied factors, such as precopulative and postcopulative components of the 
mechanism of reproductive isolation of /. persulcatus and I. pavlovskyi were considered. A hypothesis 
for sympatric origin of the species as a result of specialization the adults of /. persulcatus to mammals, 
and /. pavlovskyi to birds is proposed. 
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